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(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently performing error correcting 
encoding and decoding by a vertical-column concatenate encoding 
modulation. 

SOLUTION: An encoder 1 is provided with two folding encoders 10 
and 30 for performing folding arithmetic, an interleaver 20, for 
replacing the order of inputted data and a multi level demodulation 
mapping circuit 40 for perfomiing mapping of a signal pint, based on 
a prescribed modulation system. This encoder 1 performs vertical- 
column concatenate folding arithmetic where an encoding ratio is '2/3' 
to inputted 2-bit input data D1 to convert it to 3-bit coded data D4 and 
maps it to be the transmission symbol of a 8 PSK(8-Phase Shift 
Keying) modulation system to output it is one encoding transmission 
symbol D5 of three-bits. 
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(57) tSIS^j] (filiEW) 

>i^p§|4 0i?:*i;i^, C(^>^?^lb^S 1 it. A;^0 

ffc7^-^?D4e<::^^L/. 8 PSK (8 -Ph a s e S 
h i f t K e y I n I? > ^^^<0\i^t^-^'!t<MC^ 
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mt. 

i. 

i. 

nam 2 o>mitmci: mmts ufcf^ ^ mm 

Hi. 

t. 

'^ A ;^ d ^ ■C'kif.J^i b'ls t, ^.Rf^f tf ^ S 2 ©i^^ft 

mtxnxu. -en-t-^a. A;^$n"c^'-^"cc*fbt:s 
[ mim 7 ] -I'U <t^ kern 2 «>i?Jtf Lxfi-cit . 
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l?^{b:&^o 

AAjan&f - ^i>cn{.,x^^\t^vx^m 1 {^>?5^fi:x 
Si. 

u i> ^ m^-t ^# t h (Dim ^ , ±mm 1 

i. 

±l^g^iX!i{<:'ca£^#^6n?^r-^^^c:M^./'C. I ^? 

A;^d y l-'C43:iiimu'i<,>l*^ft?:tT'5S2©J$-^lb 
Xfii, 

±13.^2 €>^?^lbx!g til -cf^^fh^ih^cr- t^*a> 

•^ibsnfc b' h^&?'j?!>^6't£^r - if Sfc' 

^2 (^>TT^{b*iS:i . ±IE^2 J; 0 
^^•^fbsnft:?^- ^f)\'^<o&fi^(rM'^i^'-y^i\'^ 
•7 b-> i/lr^ -7 V e> i^^^i «:(i^4fifJ^ib^S8SK 

30 ism 1 ©W#fb^lSj!^^> 1 ^? A;!^a r •cai:^5sn 

[ii*:® 1 ! ] ±13^ 1 «'S3^*^gi*, kmm I <^>^^ 
[ ig*3i 1 2 ] ±sB^ 2 <D^^\kmm. luw i <^> 

40 h xmm t ''S: I ^■Rf^fb ^ *>©^C^b ^ C i ?:iRf^ 

[li*:* i 3 ) }LSiM^<^J^^%^ms:M^^^xmK 

m^^m^ ct "3 6 n?<: r - i? <o%wp'hfi h i" > 
'K.'HB?"]*, ±I3» 1 ^fk^lSJi: J; *J ^mt^ntc 



(3) 

^ 6 & ^ «:isf«^ *® r ©jigfi! * > 

;i. 10 

^iO i< il. i t -c i *i ii^ if ^(^> i i L/C « s n 
[ ig*Ji 1 8 ) ±ia^ 1 ®f5^|fcm^^'±ta^ 2 <^> 

^tt ^ ^2 oj^^ffcifs i . ±ia»£ (ic;'l?^ftxfi(c J; 
cc-7 b'> -^^ b*> i^i^i tii«.4^^^ft:&i* 
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[|g*:®2 2 I ±iaM 1 C'gj^Xfi-C'ii, ±§21^ I (r> 

f?^fbx^ioc-ci5^(fc$4^^cb h ^^jA^fSw^ 

^M^Tl»&Ci*4^g![<!; tmm% 2 1 iaSS5©f.S^:& 

^« 

A CI h T'i3:S?fit o r I ^ ^ C i 

[ig*3l2 4] ±ia»2«;'^*^ffcXfioc:mu>cii;i 

±13.1^ 1 ©gl^X!accr3t'N#;i ^n^-cr - 

Pilfer- (om'> huii.'y ^K-'Ha^JCdM'?' ^ , 
±13.1? 1 (?>ii^di/}m-'tXfiicr^.qa5^ifciiy'./)©r'- 
* * iSgj^Xfl i , 

^ ^ *|5ti§|elB i . A^3 3 ntc^.KnVh b' 

±131? 2 <?>i^ai^j?g-^Xfii<: t:^,iS5 fi?ciicA/s© b' v? 

*f^l'^fet?gj^U'Ca£-<g*^^2®gj^X!ai^Ii 

±12^ 1 <^)ftiii/3m^Xfi'C-ii, ±l3lSI8i''>2fOl'tc:M 
■^^^pirii^lS^giOt:. ±sB^2©gjgXfg{C'C«l£^ 

mm2 5 J ±ia^2 ®isg;^3m^xm(ti'ci.q35$ 

[ um. 2 6 ) ±ia^ 1 m.^tirnxmrn^^mm 
2(oi^iii:fim^xwv[t. -enen. BCJRT^i-^y 

Emm2 4si^<c-m^ism, 
mMm2 7 J ±sat#$Ei'>i<-'i'7,4*i¥^v>!t4-.'i/tc 

mm2 8 ] ±sa*iSiE^>#.'i'3?.i*fif^io#,'uc 
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[ itm. 2 9 ] ±sa^ 1 ®f?^tfcifiao'±tai^ 2 

a*iii^?t^^tt'5i:t,'^Ci<S:^j^<!;'5'6!il*i(B2 1 
1 i3!:-g5^X!ii<:~Cil£'^#^6n?ir- ^^^^l:^l/'C^?^^fc 

&tT 5 M 2 <^>i?^ft.xfii . ±sa^ 2 (o^^%1mi 

±12^ i (r>|^^il:xiaoc:-c i u h -cJ^^ffcS 
[0001] 

1 0 0 0 2] 

ti^^-^tcmimm. m±mxitmM.f- <i>'j!mm6i,^ 40 
^6fixi,^^:¥-. ■?-nocit>r^(,\ msjsiwmtmu' 
[0003] nmim<^smffmwt bx\t. i,^t>^?> 
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ti.^'fwmx'ib^}, i''*yyimt^t. sji^jiwuicjini 

[ 0 0 0 4] K. C'V ^r y :^|lpccjS(,H4re^*t"l?-^ffc 
■&j£il/r, f?ll;ti*. Ts. BenedeTto, C, Ktentorsi, 
D, Di'/salar. F, Pollara, "Senal Ccncatenaticn of 

Interleaved Coctes; Perfonnance Analysis, Desicn. 
and Iterative Decoding" , TCA Pragress Report 42-1 
26, Jet Prcpylsion Laboratory, Pasadena, Californi 

a, -AMfl, 15, 1996J Ci:ia?i3ih.i:i,^^>«*?<jji^a^ii>^i^ 

^^ (Serially Cbncatenated Convolutional Codes) 

[ 0 0 0 5 ] C©Sii?'JJilga*iii^l?^tiJ:€>?f^fb 
\t. 2-P<^>a*i^^5^^9^^t«|i'^>^^-'J-^^i^^i^?^j 

?'jj!i3ta^ii*??^C>ig-^k^, < soft-output) 

■§;aiAJt'a2o©ig^lilK§?:SBE?'JtCiilgl/t:#S5lll> 

[ 0 0 0 6] t fc. c<j>mm^s.?}-jh^^mc 

mt<C']!cMtbX, ^^kt. Td. Di'/salar, f. R>11ar 
a, "Serial and Hv'bnd Concatenation Codes with .Ap 
plications" , in Proc, Int. Swp, on Turbo Ccdss 
and Related Topics, Brest, France, pp. 80-8?, Sept. 
1997J },CU^-^i(XXi<^hmn&mm\WM {Senal 
Cbncatenated Trellis Coded Rtodulatlcn ; WT, S C 

loutmt, ) im^fAhnxi^^, c©sctcm 
[0 00 7] tuT, zciou-n^i.z^^h^mt^^^i'i 

■C-«>a:^J4^|#<0A^jWiatiii(tS|2 

0 2 5:/rL/r|lT=sL/W(,^:g:ff ^SCCX/Jl/r , c ©^{f 
^g;0Slt;t^f.S^^S2 0 $ cc: ct *J feliiJt^ii 

[0 00 8] %clc\^■n^^^hm^\tm^^^^% 

^^2 0 lit-Cit, ^^i^2 0i<:^S'^J:^i<:. 

^5^i5-ffLS2 1 Oi, 7<./jl.ft:r-^J©)BJ*^Jt'><#;i 
^.^>i?-y-.'-!220<t. M2<^>R^ (tilT. PllSf-^ 

iia-To ) (m^%m^'}'s.h■'ihJm^\m^ s o i, 

s ?12IS|2 4 0 i , CC'i^fiiKSS? b'> 
i^0ES2 4 0*''3<^>ffi;'j?:7^-!'.'l'^:/uJ'Xf 
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0 1 ii, Kijhtc 4 bf ■;> h <f>A/J?''- ^" D 2 0 1 iC 
Mb'Z, ^mt^i>'i -4/6=2/3'" cr>Sif ?<jii^gi5^ 
3i*ig»^r^T(.^ 6 h ®l¥^fb?^ - 1^ D 2 0 4 CC?s: 
i^U. m^mPSK (ii-phase Shift Keying) ^l^-;^ 

3lli->i<;U D 2 0 5 'km-Z . I 
V>s)<-.'UD 2 0 6 i hXtiiiJt^o 
[ 0 0 0 9 ] S.^jA^^mtm2 1 4 fc'';> h(^>A 
;'J^-^?D2() 14A;'j'9**i, C©A;'3f-^rD20 10 

1 *i 1/ rai^iiai^f^^^ tf t, ^ ?g|S4±^^ 5 h <7) 
l?^fb'?-^f D 2 0 2 i > ^s?- y - ^■«2 2 
oimtit^, -rw^^fe. eJ^iA^^^^5^^bS2 i o^*, 

?g^t^Tt^ ^i#^fc-7'■-^f D2 0 2 ?:f^g!:<^-f :^ a?- y 

w<2 2 0CiiHl:b'5'^>. 

[ 0 0 10] '{y'^'-*)-''<22 0 lit. a^JA*tf^fL 

f tf^ - D 2 0 2 U . CiD^itr^ ^D202 

*tss£^ 6# tr ^ o>m0 ^m^^i . '^sa uc 5 1' 20 
^ ® ?Fj'jj!>^ ^ > - 1* - r - D 2 0 3 ^mm 

[0011] S.^Tl^mtB2 3 0(*. 5 fc'-p HZ>'^ 
>3?-»J-'y^?-iS?D2 0 3«:A:^3-r^i, C©-^^* 

- 1,1 -^/y^'^^f D2 0 3^^4^ut:a*iii^^?^^?:^tt,^ 
6 f r (^>^^^^br - d 2 0 4 i u-cm^ 

©i^fiiltg®^ t> mi5 2 4 0 Kia:^)-?^. -r-tito 

^mtm:^'' -5/6- ©e*iiJ?^?^|S?:W\ i^-^ffcr 

- a? D 2 0 4 fgg:€)|5fg^P^ tf > yisISS 2 4 0 K 30 

[ 0 0 12] m^t,m-7 -f f> yiiRs 2 4 0 ft, e^^^ii 

:^^n\\M2 3 03^»^^a^^3n?c^7•f ftr--^? D 2 0 4 

hhCtii-^h. :^fis:li-7-;>b°>y08S2 4Ot*. S.^ 
ji*«f-fttfcS2 3 0A^f=>ai:^j$nft:6 br J- K)>i?#ffc'?" 

- D 2 0 4 © ^1 fe©3 tr r (^>^5•^^br ^>^iL\-^<j> 

)(5iSiOi<Jl'iUt:V ';' f^i/'L, 2-o©ejSi'>1<il^ 40 
D 2 0 5 ^^fi£-r-l>o I'fli^^^ y i/li§g2 4 0 
\t. ^Wl,l'fcB^l^ly^>V D 2 0 5 5:!Sie<J?-7'-?^l'?' 7- 

[ 0 0 13] T^T.'l'^^b ^'i7-2 5 OC*, l^ffl^ilSl-^ 
b'^ tm"^ 2 4 0 3!» ^> S/} 3 nfc 2 ':>©e3l^S''> ^H'-'l' D 

2 0 5 r-^A, ^■yl'^%th^ -T' -7 f - 2 5 
Ot*. b'>i^0S§2 4 OicJ:»iieigi'>*f 

ffc.f5jSV>#^l' D 2 0 6 i L.-C?m!{Ciil;<3f ^, 50 
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[ 0 0 14] C©J; ^r^??^ffc^S2 0 1 it. e^iii?^ 

l?-^ibS2 1 o^^:J;y?f^?#©^^^^b<i;l/t:^^^^b^3!>^ 

-4/5" (^>a*3i^?^|S=£^Tt', a*ii^5^^^lbS2 
3 0 <«: J; *J H^^<r>^^i\.L hX^m\Mif> - 5 / 6 " 

- {4/&) X (&/6) =4/6 = 2/3-0[> 

.^ss$ijii^aji^jii*?g#<S:tt^o c:<^>??^ft^g2 o i tc 

2 0 2?:/rL/X^lf^g{<:ai;^?$n*. 
[ 0 0 1 5 ] -H. l*^ib^S2 0 1 J<:j;^SCTCM 

■&^i(^;■^^^^z>^s^^^T'5^I^^S2 o 3 i 1/t:«*. 
i*®2 1 K,TiT<t;^ei, ^(iofeSfiiiD 2 0 1^^.^)^ 
*:/U?x^|>?il.*7-Ui?i?>2 6 0<i:, (^^^<D^n^■ 
*tt ^i?ffi;'jf.S^li§l2 7 0 <!: , A:^ US:-?- a? ©JUl* 
^rSiC^'S' r - »J - < 2 8 0 i . /^:fjUfc t"- * 
(Dll.t? ^a£^^ ^ 6 > - >; >' 2 9 0 i , 9i J^^0> 
5g-^t^i'5iStB/)m^liiE§3 0 0 i?:(i;i^*>©;*-5^fe 

C(J>Jg^^g2 0 3C*. J»iaftiil§|2 0 2J:'C'|6 
^Uft:^-YX©|;WfKJ:f>7:?-oi7'fg?:i0icA*i (so 
ft-mput) t S flh^im D 2 0 7 ;^i->6l^^fb^g2 0 

2 1 SiUtriti/j-?^, 

[0 0 16] •7Jl'*VUi'-t^2 6 dit. ^m^lC^i) 
^{t^nfii: A/5©^/tiSD 2 0 7 ^ fe, 1 

[0017] m:nm^mm i cat. u^mm2 o 

ltzm?>Sfyih^U^it^2 3 OJC^flEl/trfi^Lfitl 
■^fcC-fibO. <,it>i9'^BCJ R (Bafil, Cocke, Jelm 
etc and Raviv) T-'U^ y XjUlilS'^< MA P (fctexiiKim 
A R»tenon probability) ^^^PSOVA iSofx Gut 
put Vitertji Alqon'ttw) ?H-^?:ft^ 4><^'C'*-&, t^tii 
;^^f.S^ia§S2 7 Oii:, t?;l'?-7-u iPD-ze C>i)-^6\m^ 
n/cUCA;^© 2 rJtJ?^!!! D 2 0 8 ?: A;*?"? -S* i i 
IC. ^' > ^? - 1> - -> V 2 9 0 j5>^^&3 nfcSSA/j©tt» 
b' .;. h CCi^f D 2 0 9^/^t)U. Ctlh 

O^MBD 2 0 8 i^Sr^g^iillSD 2 0 9 i m*.^X. 

(Hi^^o>^Mtf^u^m^, "c-i'X. ^t^;>J^n.^m^2 

7 0 i*, ^^€^m^ikm>: <i: 0 3?:i«>^ ni>in^ tr ^ 
^T^?f^miED2 1 0^4,^0, C€-9\-^m^D2 1 
0 ?:fS^<^>-?'/ 'J -'":2 8 OiClsliSj^i U'CtU;^ 
C©?f^{5fjl$SD2 1 04*. #^(fc^®2 0 

$ tt^-c > - l» - y r - 5? D 2 0 3 KMiS'? ^ fci^)^ 

[0018] 7^-^ > ^Sf- 1» -.•<2 8 0 1*, ^?^^b^s2 
0 -/ > - 'J --'<2 2 0 0 -/ > 5f- >j - 

> 5? - 'J -y?'- ^JiD2 0 3<I>b- h- |3?iJ 

-en-e^i. S(^>^^^^^b?^■-^?D2 02(^)b••;> hie?'i 
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Ai5C'?f^ftlR D 2 1 0 > ^? - l» - ^^jgf 0 r 
-Y > 3?- «J w< £ 8 0 tt. > ^i? - ij (./'Cff fen 

■>• \^icMt^^mmmiHm2 1 1 iL.'i:a;'3-r4. 
[0019] ^ > - V -'••<2 9 0 i*. i: a;'jf.s^lElfl 
3 0 OiPh&1j3nt<.^,KtjX'!hi>1^nb:y i-lc<fif^ 

- II - r/ (./C fi f5.n?c ? - ^? ^ #■ iti 2 7 0 lo 

1 0 0 2 0 ] ^mtim^m^^s o Oi*. ^mmw2 o 

Ui:i(jW6g*iiJ?^f?^fbtl2 1 <:ac-WjS<.,ffi^^>n 
m^'^n'yi><ox-^ho $jctil;^jm^!eiES3 0 0t*. T'/ 

^^?i-^'tillfiD 2 1 2 ^rtsSO, CC'fi^fttSD 2 1 2 

fc. $j:ffi;^m^0^3OOi*. El*l./jti,^J>i, mo>i^> 

atiS;i., C<?>?IS|iti¥Scce':Jt,^f > ^ai;'3 (hard-outpu 
x) <^>^i•^?■- ^i? D 2 1 3 <SrEii/5T4o 

[ 0 0 2 1 ] <: ©Jt ^ wf.a^^g2 0 3 i*. ^(iilD 2 so 

^m^5 3 0 0 ©f,S-^Si?ilP* piJ;i if^iiT^^fe+P i t ^ -7 
^D2 1 3^iti^J'?^, 

[0022] l-;)±(^oi; ^i<:. ^^\mm2 0 ! ifS^'^ 
S2 0 3itclJ;0lS,^$n*v;^-7A<<:^(,^-Ci*, SC 
T CM-&5i;C(li; 'SlJ^ffcSiCJ'S C T CM*5S:(Cct; i>^^ 

[ t) i) 2 3 ] 40 

mbmi2 0 1 tm-«^^e2o 3 iK ctti^.-g^i^^i'- 
^i^!j;^•^^^(^>;0•^^^#■t:-^fc A:., 

[0024] i^^mit, c ©jc ^ ^t*-iBfecffl£i5fr'Ci3c 
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[ 0 0 2 5 ] 

a:^c3 ^Xkm1^l>ri^^^^\t■^^^'>W2<D^^\t 

[ 0 0 2 6 ] C ©J; ^ ^f:$:^^^(CAv,5.,^|^ J^ft^giJ, 
fct:-:> r.^m'6w-&r-3r^1fi.iST'S*fc':>' h©JI|* 

i& •> i'^}\,m\iLX&m i'X 3e^'# A . iKgi^S:*^ ^filiiS 
Sn^cr-^'ic^fl/t:, |^2cr)|?-itltWcj:^-C, 1 

[ 0 0 2 7] S ±j4Uft:efl'?'$:iiB£-5'^-4!^^BJtCA^ 

nm\:^m^^i^^mtl7^ix!k^x . p^ti^nfc'T- 
'^iz^bx^mt^'i7'>mi<^n^itxut. c<Dmi 

if i£ wiSf s •;• n^>J|ifi5& . mi <Dn^\bxmic x 

m^.uA.xi'? vx^mt^ntcT- iio>mxA^i''> 
^fi'^&x&^.bx^^w^^&^mt. c<Dm^i: 

mz -CM-^^ A hntc-T-HicMux. ^ A o •? 
r^Ct*$$^ L/'tt *. fc4 tt ^ M 2 ©J?^f tXfi i , C 
<J>m 2 <^>f?^ifcX!a cc f e^ffc $ iitc "f- '? ^f!mr>% 

[ 0 0 2 a ] C ©J: ^ W2t£^4!CCjt>>*-.^#^(b:^rf£ii, 

n^-c^-'^ftc^Jbt:, M2©l^^(t:Xficci:, 1 

[ 0 0 2 9 ] 2 ±K!iU?:ee'3l:ii.'5$^^*^^tC 
$ nA:r - ^" {<: n h xmim^^^iWM^'i'r ^ :3 > b* 

Mb-c^if^ffcstf 1 ©j?-^ffcxai, i::<?>?^ i <r>n 

mtXm^X^^St-i nfc t: y h =^^JiO-' fE> fj? 6 f^ - 
mt~ ^#b'.;> h©J^J*^. » 1 (^>J?^(bXSiC'C 1 * 



u 

[0032] C tiDJ; -5 w*^^tiJ!>^;0-''&«g-*f ^gt*, 

^mz^>'}^mt-^nx i a;^p ■? w^ts^ntc 

[ 0 0 3 3 1 S A:, IMbfcmm'&^^t ^i^mmci)^ 30 

■^i m'^-tmt . Kf} s t^icf" ^ K *f o r ^^^^t^^T 
^srffl*, (ti /?^.s^■&^T ^> c i i r t ' -6 . 

[ 0 0 3 4] C <0X ^ uif^^\,tiPf)-'V<l%-Hmk%. 
iMX-X^mt^^X 1 -^^ AXa y VX^-h^t%f(.r 
[0035] ±a;U?:efl^7^ii,^'^^*^^CC 

i:«:'|p!i<i)1*#ibxfacc:xi?^fk§n^i:b'? \mW>h 50 
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Ki,^ 1 ©gn^xst . c 1 <m'm~w>^x^-^% 
^.ht\■f(.f''^vml,x^^%^^^'>%^m^(cIM 

nftifj^® f.s-^?:^f ^» :3 > b* - 3f $ijiai pj^i'tjm^ 

7 Mt. ^ 1 ©??^ffcxfi(<:r 1 '9^AX0-j\> 

it$ ntc r - 5? ©^fif'^) ^ #,il.S^C'?faj5ftl$B?&^ ^ 

[0036] C©J: ^^t*^^Ci:5!i**-.^^WDi ii^T' A 

^t?Sf^^^£few■5.^l(^>•^^^^bx^a^cc^?^fL$*^'c i ^ 

[ 0 0 3 7] 

^^Mic-oi^^xmw^^mi'fr.^'^msK.mm' 

[ 0 0 3 8] ^^■nm<j>mBit, m i ics^-r j; ^ jc, r 

Ufc ym.Wy^r ^Xh i>o 
[0 03 9] C<Dr^'SiiS^.mi''^'^AiCi5t,'X. iS.^- 

nal GoocaTenated Trellis Cocted Mbdulaticn". UT, 

SCTCMiiafo ) :&^:i<:^^^?^ib3:>iw3tifcl?^ 

0>m^'S:'i7 ^ ib ® t?* *i . i' > # Jl-SC^f iSftlE { e<tr 
msic informaTion) ?:^t,^t:^f)jg05g^?:^T^ 

Bmm7'^'i><ox'^^}. f^i<D^(K\r. mm 
ET. ) o>^^^tt^,x^^^\tm■^ -2/3' o>s.^i2^ 

f^mu uxr^mtm:^'^ "3/3 = 1 •" o&^j^^^^ 

^ {c . mwm. zicx y y^^.'im^-n^in^^ mi ^ x 

^X'im^^titj:i,'i>(o^mi>'^iti>ic, 9ifmo> 
I5^f b*^T ^ p^?5^f fc{is-c*> ^a^ii^i^^i bp** e 

(^>a*i^^f?^fbS(??f!yRici.'>^^i'*i(it:--Y> a?- y 

[004 0] r^^fkissii*, Ji2{25i^"5'j;^K. 

f-A 2 •^©ia^ii^S^'Rf ^( bS 10, 3 0 i , KfJhtc 
yin-i) -;^'2 0 i . girlE^K P:&St{£S'^t,'-Cff 




hie 2 b' I © A.;*? r - D I ccM I. . ^mf^i)^ 
Shift Kevinq) ^Si-^jj^^fSSVVxToKC-^' f>yL/ 

[ 0 0 4 1 ] s.?i-]hh^mtm 1 04*. cc^tj: ^ 

CC. 3-QCr)V7 h l-i-^X^? 1 1 , 12, 13i. Z'^fD 10 
gffiyij'jmiSillKS 14, 1 & . 1 6 <t ^fewr^* 
[ 0 0 4 2 ] t''? K 3? 1 \ \t. (SS#L/T<<^^» 1 1' 

-t-L-'C, h bi>X^? 1 1 ti, i^P i'tirail^ii 
t:. 2 1' y V<DKf}f-' » D 1 *><3D 1 b' ? h CA;*? 
'T' - if D 1 , ?<:K (Sft 1/ . C ® r - 5? D 1 , 

[ 0 0 4 3 1 i--^ r 3? 1 2 ii. M#t/t:(,i-S 1 b- 
h®'?-^??:^'? ^ Ui';?;^? 1 3Ji',CJtgli!!ifl'9SfefSflilil 

§1 1 4CC^S&b^lf ^ I't:, v:? h l^-i^xa? 1 2 20 

<J>^ *>cr> 1 b' 9 \-(F>;<^T- '? D 1 j-Srtf^-ciCiiffti./. 
COA^J'/'-'^f D 1 i \ 1 3:S:0'gr« 

[0044] [• l-i^;^ 1 3 i±, fSJ#(./t:(,i-S 1 b' 

14, \^^cM-ic^i.^^-t^^ 30 
[0045] tlMtfjffiJaaslfPlHiSS ! 4 1* . 2 •? h <DA;'3 
r- 3r D 1 *;(r> 1 b' ■>> \-(D7<f)f- * D ! i i , 
■7 h Ui^Xif 1 2, 1 3;^-6<«if(&^iT;^r'-^ifi?:Jf t,^ 
t:HffM3§&ilfPi^»«:mv ':il#Stl*3b' ? 
fk^"- D 2 (£■ 5 fe(^> I tr ■;> h (^IJ^fbr - * D 2, i 
L/Cf^^S<7>-f > 3?- U w<2 0 tcS/]T€.o 

[0046] ^^m^mmmik \hkt. 2 b- -^^ h ©a;'^ 

r- if D 1 (^>^> 1 b' hOA^??"'- * D 1 1 i , i' 

ttt ^ . ftlSSS:^^ 3 t r ^Umtr-- 40 
D 2<^^ fe© 1 b' ^ ©If ^fbr- 3f D 2 . i UX'i^. 

[ 0 0 4 7] ffefi^m^fP0»§ 1 6 i*. 2 b' h ©A;'7 
r-^D 1 i. i-'V h Ut'X^? 1 3;^'6<j^iiS$n^r- 
i (, ^ fJ^H^ffJS&SIf Pi^^^^T*, ^ . ft^iil* ^ 3 b- 
■>> h <DUmtf^- iS? D 2 ® ^ fe<3[> 1 tr h (3^>^J#{b'7'- 
D 2,, i UtJilS:© ^' > ^" - 11 2 0 t!:Hit}ti>, 
[0046] c ©Jk ^ Wia<s>ji^t^i^#it;^ lint. 2 b' 
■3 h©A;'7r-afD 1,. D li*A:^5r€.i, CilifE><?> 

pjir^'s D 1 1, D hi^:*^oTai^ii^^'S^^s^?t,^ 50 
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>Mm^M^ 3 f h <J>^mtT- 'fD2,. D 2 , , D 2 
il/rfg^g<^>'{>af-'J'-.'<2 OcciEfj^^-T'S^ -^Wb 

fe. ej?^jii^!?^(fcsi Oi*, ?m#©#-^ffcit.T:f? 

D 2 ^m^s© -o'j!-^ i» - < 2 0 ic mti-^ 6. 
[0 049] -/ :y " 'J - 2 0 \t. s^i^^^mtm 

1 0 1 ^" AX D h -C-i«iiSSn^c3 b' h <D^^ 
(kf^-^?D2i, D2i, D2.,®ii&lV>?l<Jl'iO. 

C ©-» 1<-'l'i<: 41 1/ 1" -Y > 5? >- 'J i>© i o r 
msn^. T^'^t>fe, 'Y>^?-y-'-<2 0i*, l^l^i* 
4 iCSi'? J: 5 *<: , m^Xh/j § 3 •? h (^>l?#(fc'7'" 
-3rD2,, D2,. D2,<JI>iSi*^tHi*fS»T^J:^ 
(i. 3b'-3 h©??-^(Lr-ifD2,, D2z, D2j*l 

-T'^i^T'^-fX (pair wise) 'j'>^J'-»J-'?'if*'3'-& 

^©i-S'-So 

[0 05 0] C©J;^W'1'>^i^'-'J-'-<2 Oii:. [150C 

2 1 i . A;^J I' 7^ - <^m0€'m^^X ( g 
5^) ^ f- ^fSl^lElKg 2 2 i , ^^<^>S}?ifi^m 
fS^itS^^^'&gJ^sr'-i^ROiVS (Read Oil ybteisiorv) 2 
3i. f«1;'7T*^"-^.S:fSJ^-ri>ti1:?jf^'-'/i^»^*»J 

1 0 0 5 1 ] Ktj'T'-'^m^^*) 2 1 i*, 

^ft?^- D 2 il:A;^3 L'T (Sf#0 , C <0^\l^~- ^ D 

2 *^^<^>^^ 5 > i^t??^- '^smmm 2 ccfft*^-? 

[ 0 0 5 2]?^-^ 2 2 1*. mi^-T^ 3f R 0 M 

■c . A;^ * I' 2 1 A> fi>^<m nrcnmtr 

--^02 o>]m(osL^^^ m'j. f--'^ &mi^ 2 2 
it, ^^^^tcf-^ ^ mtsr- * »j 2 4 

[0 05 3] gj!^r'-i?ROM2 3k*. 

th, -^sS, @}lir-^'ROM2 3i«. 3b'y h©|^J* 
ffc^-^^D2i, D2z, D2.,©^aJ^^5bt^^«r#^* 

[ 0 0 5 4 ] da /3r - ^" * 'J 2 4 it, r - ^fSl^ 
HES 2 2 A^SfttJg^n^?^- ^f:4^}* cn^C"/- 

3i, D3^, XiZythX. im.<D'? ■< >/V\Wi<0 

[0055] C©J;^J5f-/>:^-';-''<20it. S^ii 
Jii^l^^ffcS 1 0;^-.fE.ffi;'33n?'<:^?^fb^-i? D 2{i:^r 
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1 0 0 5 6 ] fymt^tfm^s Kf}1^- 'mi^^ * 'J 2 

14*. a^^3i*f?^f ffcs 1 oA^feffi^jsn^i^^^ft'?- 

■c. A;^Jr- ■€ L' £ 1 it, mm>'> -I 5 
t:-. piRit, l?^fkr-aJD2,. D2,. 

ti ) !5> Ja: ^ 3 b' h iFs^'JA^ist? n?<: £ > i?' 
f. m#L/ri,i*r-^'^?^'-^fSJ^ia^2 2{CW.1S'3' 10 

[ 0 0 5 7 ] '^*,^r , r- ifgl^liSS 2 2 it, gJSr- 

^-R 0M2 3(<:f|^)*5§*i-ci,^^S^f4^tf?Sccg-:st,^ 

■V h ^S?fJ^4^5£-r ^ N ii® i^' > i< jKX>«fiJ**M'sg A 
^. ?'"'-^fSfl»0g&2 24*. M-^#^iCJ;*J?f6<^/!:S^ 
\ 5fefiJ^ffi;^r- 2 4 tcfftJ^'^ 

[0 05 8]«l.f, {ij:^5^-^f<l^^*»J2 4t*, r 

m^l'fcr- t > ^? - 1' - 
-afD3.. D3,, D3jil/C. filTt«:>^^'^^>i^'C 
[ 0 0 5 9 ] c: ©J; ^ cc. ^' > - ii -.>x'2 0 i*. a^^^ 

W^i5Jtfbr-^fD2,, D2i, D2.^A/5<.', cn 
j5>«Z>f5^ffcr-3fD2,. D2,. D 2,*4Sb£t!'^>#1^ 

3i, D3., DZ.^^fat^. 30 

[0060] e*3ii^^^1^^^ ts 3 o i* . lii 6 ti^R-r j: ^ 

[006 1 ] ^'7 I- 1 ti. ff 1 b' 

■e f c , V7 h b A 3 n*, ? a tfii^ifij 3 -tt 

r. JJtiil5fl'3S&iSWlsl§S3 4s5-'6^.1^3n^ 1 b'.;. h^r 

[ 0 0 6 2] jlf ffifi'JsS^f PUSI 32k*. 3 b h © > 40 
:Sf-ll-V'7'-afD3<r>^i*><Dl b'y f><r>^ >; - 

r- 5f i , mm^'mmmm 4 7i^6fftif&$n* ^" 
uiJ5;i?3 3Jcf*,ls-?^, 

[ 0 0 6 3 ] J""? h US>?; 5f 3 3 J*. fSftt/Tl** 1 b' 
r. j^»s&EfDli§§3 2*-^6^iifi3tl& \ by Kt)r 
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4ii:$Jvfetc:#.jgl-^o 

[ 0 0 6 4] }lffM3mfP0^3 ^At. 3 b h 
^-'j-7'r-ifD3<^>^>*>(^>l b'';> h©'^>if-'J- 
■7'f^"-*D3,i, i-:? H^i>;^5J3 3!(»^>ffti6Sn^ 

v:? h US>A5f 3 1 CCj«Sg'r-l>ii*>K, 3 b'.;. hC>^T 
'?Z^A<rj'^%(r>\^ r ^ftr - ^? D 4 ,, 
i t-'CStiJO^^m'sS^ t> i?'liliS4 0 Kffi^JTSo 
[ 0 0 6 6 ] C ©J; ^ wg^3i^^i^?^fbS3 0 kt. 3 b' 
hC"^>^^-iJ-^f-arD3,. D3j, D3,^A 

■ht^t. 'r>^f'-y-:?7^'-ifD3., D3i«:. ^-n 

•C-ti. 3 b'? h©fif^ffc?-^fD4©5fe02 f 

b*>i?'|l§|4 OicW^jf ^ii«>(C, A-^'?" 
y - 5'r - D 3 , . D 3 ., {CM I' r PIfSf jej^ji^f^st 
S:tf«,^ fH^SSff * 3 b h©^?^it7^'- D 4 

CO 1 tr ^ (z>j?^fh'r-- 5? D 4 , i r ?glg©^ttS:iisi 
■<7 t-> yiPiBS4 0 tcaij-r^o ^'^t>fe, a*i^J^^^^ 

3 = r ©flfiijgaii^ji<^^!=#^?T(,v ^^\t1^-^x> 

\ 0 0 6 6] r^li^. C<J>^.i^^^^mi^3 0 1 
[ 0 0 6 7] :^fg!B:iiv f> y[iBS4 0 i*. e^ii^i^ 

^^•^^bs 3 0 6 s;^ § titc^mtr- d 4 1 . if a 

•^i'taiffiStrx. m«s;|17(c^nf <*;^Ci:. 8PSK 

i^fii^p^ f> mm4 oit, a*iijf$^i¥^itgf 3 0 

3 b' h ®l?Jtlfc'7'- * D 4 & 1 ':><^>e 
3£iOij<,'t.i ■>' b-> ^J-l., 1 ■o©|3F^ffcfSiisS''> 
i<^i' D 5 ^'isST^c ^fS^g@^ y t"> i^l@§S4 0 ti, 

[ 0 0 6 8 ] C © J; ^ fjrl?^ffc^g 1 (X, ai5^i^*^=J^ 

ffcgi 1 0 icj:ij9\n^o>^mtt uxj^mm--¥' -2/ 
3" ca^ii^i^w^mv a^jA*jf-^ffcS3 occj; 

*ip?i?Jt<^>T?^lb<l; (./rf^^fL^:*^ •' 1 ^ <^)ai^ii^>?^ 
#4tt^c:i{CJ;^t:, It^ffc^iOi ■'(2/3> XI = 

2/3" ©sis?ijia^a^i^ii*?t»^tf c<7>rg=^ffc^ 

g 1 ic J: y ;t^^{b $ 4T.fio^p $ ntc f-'" ^S? tt . ggsStS 

[0069] -i7. m^i^m3\t. md>K.^-^i:':>ic. 

SI 5 0 , 8 0 i . ufc ^ <mm'^7i:icm-rmB 
m^mvibi^r^ > - y -^<6 o i . /^.t} ufcr- ^ 
<Dtim^^^n^im2(c-m^^m-$>^ ^ > ^? - >j - 

&2fi{biigg9 0^&ii^^. c<9f.s#ais3i£. di^ia 
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[0070] |Sili;'3m^0BS5 0 1*. W^ffc^g 1 CCto 

i9)-SBC J R (Bahl, Gocke, Jelmek and Raviv) r.'L- 
d ijXACCS':*<S7^Sfiggg^ {Maxirauin A RouTenoM 
protjdbilitv; WT> MAPiiaf, ) m-^^tf ^iMA 
Pf,S-^S5Ii. 8'^<r>tt^^5 2i, 522, 52,, 10 
52., &2., &26, 52,, 52,i"S:^-r^o 

[0 07 1 ] MAPm^s§& 1 !t> iKA;'?f'^fe^*^fi5g 

D 6 i , > a? - 'J - -"f 7 0 ^^si s nfei: A:^jt:'*) 

68 t^-;' K^>lt$R^>>#;U<:Mf 6*H«li*tl|g <a pr 
lonpnoftahilicv mfoniitciiiion) D7i, D?j, D7j, 
D7., D7,. D76. D7,, D7,i«:A:^50, BC 

J R 7-'L.=3 U XAtc:S':*< MA P^g^?:^Tt^ ^fl!§D 

(a pcstenon probability Information) D 1 4,, 
Dl4i. D!4,. D14., D14., D14., Dl 20 
4., D I 4»?:i,^r€>. MAPm^^5li*. ifij^O 
/<:*t^«i^iillE D 1 4 , 5 2 , iC^Sfi^ i. i 

ci. s.'jsi' k^m^m^ 014, «r«^gi 5 2 , 
t^Lt hic. ^f^bfcmmw^ D 1 4 , 

4,&sJ^g§5 2 .tCi^iteT^i i tic. 

^1f$eD 1 4»4s^>gS5 2,K#SS-r*ii*>fC. ^ 

Ufc^immm^D 1 4.$:M^g|5 2*CCiSi^gf ^ii 

h(z . ucmmmm d 1 4 , 5 2 , cc^ 
^t^tthic. -^faufc^'tmrns^^Z' 1 4 . 30 

[ 0 0 7 2] m^^5 2 1 it, i^\:h t -^nhmm^ 

miE D I 4 , tW-J-jt-^^^^mmMm^ D 7 , 
1 h <r>?f g[5letS D 8 . i L/C {^ffiC^)'?' ^ > * - U - 

-'N-e Otcfisstfit/Trtij:^?^^. 

[0 07 3] «^S5 2.Ji, lSA;'3i§ti^3^%ii^ 

ttlE D ! 4 . i il^ Aa5 i S n6*Hiiti^*f IE D7,tcr>m 

C OC'M^Jil?: 8 fc' r (5C;'iSlSii.' >Jt<JKC^ 40 
tmm^D QO'yio€'\ fc' i- [-€'Ji«¥8D 8. t 

[ 0 0 7 4] M^5-S5 2 ^ ti, A^J i ^n^s^M^ 
miE D 1 4 ., i i 2 n6*HtM*4il|g D 7 , icr>^ 
fjfii C C'^^Jit 8 fc' ^ ©Ififta V >it<.'l'tcl ^ 

■?^?t-W?RD 8(^^ fe<!C' 1 fc' ;' ^05<1•^mlSD 8,, i 
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[ 0 0 7 5 ] Mj^es 2 Ji. tsA;^i $*^*^ft«i^ 
tHlg D 1 4 , $^6*mfifi^^f|g D 7 , i<^>« 

•^■S>J1W?8D 8(?>^ fe© 1 b' J h ©^l-^mtSD 8 < i 

[0076] M^S5 2sJi, ^Kht%f\,h-mmm 

Jllg D 1 4 s i 1^7^/5 i $n6*H?fil WE D 7 , i(f>a 
f ^.4^mtSD 8(^>^ 1 b h (rj9^WmX> 8 i i 

[ 0 0 7 7] M^}S5 2,!*. i|SA;'3<!:$n6^fm^ 
tiliRD 1 4*i&A^5i$^4*Bm$m$RD7.i<0^ 

^fii C (Om^%. 8 b' r ©lifgi.'-VifOl-OCM 

■?-S<i-^t|l8D 8©^ fe© 1 b r ©?{-^t#lSD 8. i 

i/'C f^fiS:©-/' > - 'J - < 6 0 ici^tiit} i I'-c til;'?'^ 

■So 

: 0 0 7 8] mm 2 , t*, ^nm^m^ 
m^Di^> tw^tjt^n^mmm^^ D 7 , i<r>g 

f -SJI-^tttRD 8(Z>^ fe® 1 b' ? r ©Ji-^«#fRD 8 , t 

[0079] mm5 2, it, ^htit^n^mm^ 

ftllR D 1 4 , ii^A^bi $n«>*B9Siaitil$g D 7 , i<^)M 

^fii^3^<!&, C <Dm^&^ 8 b h ©lilSi^VjfOKcM 
■?aJ1-^t|fSD8C>^fe©l b-^ r©fl«?SlD8,i 

[ 0 0 8 0 ] c ©ct ^ tmm'<mm^^ o f*. ^it^ 

hic. ^y^^- II - .> f 7 0 -.^^ ^inSS^ ntcW<f3<0^ 
zt<- jL- (ci:^f ^^Hfffi^lStiil D 7 A;^J L' . Z.fih<J> 
D 6 i WE D7i*ffl<,^r, BCjRr 

[008 1 ] *f*fl^jcc:ga?81-€>?ii{>{c. JiltSv^jfOl.* 

i. |s:ffi;'jig^ii^5 0i*. MAPf.S!-^S5 liC^lL. 
tr, ^ifi§D6 < >^ ) tthf-c, { ! ) -c-^^n 

^>*girjl*i#|gD7 (L < u > ) f^Kflth, 
[0082] 
[iSil] 



(11) 



19 
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!ofi(7^*-e0l)j 
I(ig[f(a-I0t)j 

[0083] -r^li^fe, *Rlil:^3^g^|HiliS5 0 ti. MA P * 

ti>tc, til?SiOi<ib tjL ^0 0 0" f^^sa^p 
{ u = 0 0 0 > , tiiiaioi<ji. -u *5 ^001" I:'*) 
^si^p ( tjL = 0 0 1 > . fill8i^>I^i■.'^ tji -o i 

()•" Z'ih^m^F { UL = 0 1 0 > . iSlSi/VjfOl' tjt 
-'0 ! 1 ' -C&^ii^P < XJL = 0 1 1 ) , ■ti$Ei''> 
iOl- u J>4 - 1 0 0 ■■ TA^MS^P { w = 1 0 0 > > 
Jj|$Ei^>i<;L. « - 1 0 1 ^ r-fe-SIS^P < « = 1 20 
0 1), filtHS.OjKJl' XJL '110"" Vihm^P * 

!og|f(» = 01ljjpjj 

^>il[p(lf= too li-lj 

IO3['(« = i0l|3')| 



0) 



{ « = 1 1 0 > , ,j£iyf1S$gi''>i<^»' u *^ M I 1 - 

fA^M^p ( « = 1 1 1 } ©■c-n'e-4i(^>i?^*i^r' 
[0084] ^or . i^i±i/jm^iE]B§ 5 o it, mapw. 

PtS-^^^Tt^ -X^ (2 > X'ft^^^^*mm^lS|gD 1 

4 < L' ( u ) ) ^^mti>, 

[ 0 0 8 5 1 

im] 



(2) 



[0 08 6] T'^tbfe, ^ihtim'^mmboit. map 
= 0 0 0 > , mr-^^^-f^ « j!>^ "o 0 1 " v^^mm 

P < « = 0 0 1), tg$gi'>i<.'l' X.X i)^ "0 1 0' V 40 
^>-2>W^P ( « = 0 1 0 ) . ttl8i.'V;j<>L' XX A! "0 

1 1 V!bm^p { xjL = 0 1 1 > . imi^i'^ii 

XX - 1 0 0" X'!hm^P { xjt = ! 0 0 > . tfis 
iyy^^H XX *5 ■' 1 0 1 "■ 'C-*)^M^P ( -UL = 1 0 
1 ) . tltSi-'^xfOL' UL •'! 1 ()■■ -C'^bSti^P 

{ « = 1 1 0 ) , ,iacxiH[$gi''>K^i' 1 1 - 



•C'^^^mp < 1.1 = 1 1 1 ) <^-t-n'en<r>if^*tit't:' 
m:^ti^^^<ois)^^mcm-^<mm^i^^D 1 4 

{ L' { « ) ) ^, 

[ 0 0 8 7 ] u-r, Pmt}^%^mi^ & 0 1*, m^ms 

2i, 52^, &2,. 62,, 52;, 52,, 52?, 5 
2 >o>^ti^HiiL J: c> -C, 'XsSS ( 3 ) t'*^ J; ^ 
tC, *mil*lSlED 1 4 < L' < u > ) i*irsi*it 
?SD7 (L { 1.1 ) ) t<om^vib69mmw8 

{ Li { } ) ^T^Jy-So 
[ 0 0 8 8] 
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leg [?(m = 00f>)j -]ng ^pU s OCO f;i-j| 
iag = trot)) - ^f(2» = OOii j yjj 
It^ (f(« . 010)] - log |4<i = Olfl I > )| 

^ Ion (ria = J Ut))| - Ifig |»^if = 1 «0 i ;r)| 
»nf = lOlj) - tog Iz-jn = MJ I/)] 
kig a ! 10)) -log s no 

kifi . 11 j)j . leg ^l\u - in 



(5) 



[ 0 0 8 9] i^tiit}^.^^^ 0 it. C<^^ IflC bX9\- 
^•If fRD 8 tt. ??^ft^g 1 (^hii?> -f > - L» -.'V2 

0 ic ^j)-i>ii- *) --y? nfc -{ > - 'J -t't^- D 
[ 0 0 9 0 ] -r > - < 6 0 . k^g nc 20 

7E® ??^f fcr - if D 2 0!) •» r ffi^'Kc S'?' J: "J (<:: . 
f bf^ - if D 2 ®fi3i> 8 * > ^jL-lfi^Joc^-r J; ^. (c > 

8 7^ -Y > - l» - T'^rtgfo f > i? 'J < 6 0 

ftl$ED9i<./cai;'j'^^>, 

[009 !] ^y'?- 'J 0 \t. 

1 2{i:*tl.r, C©8 fc^i' h©?fW$RD 1 2 
0 ilsl-C'gl^feSlSlEtcS-^o^C'f > - II 
i^f%ic-T-' ^ im^'^mmt 5 0 K 4^ ^tllR > 
[ 0 0 9 2] lxiil:^?m^0EI8 0 it. ??^ffc^g 1 tCfe 40 

l')^S.^lh.m^\kM 1 0{i:m<./'Cfi;lS.4i-^4>(^t-' 
irffi;^3fI#li§S8 0t*, mi OiCS^t-ct^K, ± 
ill 0 B C J R 7,'U :3- «J X ACCS-^ < MA P t ^f ^ 
MAP5g-^S8li, 1 0|il(^^^ii8 2,. 8 2,, 8 
3., 83i. 83... 83,. 83,, 83., 83,, 8 
3.<t?:Wf*<, 

[0093] M A Pm-^gl 8 1 \t. ^ -(ys^ II --><6 
0*'6a>J^*^"oi?A;^~C'^p^8 b'.;> h<D^m-'l'^Jl 

icitir^mmm^in^DBi. d9,. d9,. d9,, d 

9i, D9s, D9,, D9,i. ilAi -'O" T'^b^Sb'-j. 50 



K ©je^ b' h tC^'^ D 1 0 , . D 1 0 » 
i'fe/.AO, BCJ Rr^l'=S'-)XA{CS'^<iV!APig# 
S:tn\ 2b'y h<!>tilf8f UcM-T^sJIM^ittSD 
1 5 1 , D 1 .5 , thiC. Btf yi- C-J^^V 

>3liJH{:M'?-S*jm^]SieD 1 6i, D 1 6,. D 1 6 
... D16.. Die., Die,, D16,, Die^^r* 

mri. MAPf,s^s8 ut. '^faifcmmm^^i' 

1 & . ^^^JS 8 2 1 icmm^ i i i K , i.^ I' "c^Jft 
fl^lBi^D 1 5,«:M^S8 2jCc:mS§T^, ^"c. MA 

pf.s#s8 14*. ^mi'tcmmm^nt' 1 6i«:s^ 

S 8 3 , {<: fft^S-^- 6 i i *> , t g£0 fe^f^igStilfS D 
1 6 J ^r^^^S 8 3 i lCi^mi> tth(^:. tcmk 
m^i^^ D 1 6 , ^M^S 8 3 3 iCi^m^ t<LhiC, i 
U fcsfHil^lelR D 1 6 , 8 3 . tC^StTS i 

ifcK, ^,'55$U^-cSjm^1i¥aD 1 6sS:M?5'S8 3,CC 

9m 8 3 .iciii^f a i i ^>tc. ^!^utc^mmn 

[ 0 0 9 4] m^B 2 1 it, Is A;^ i 
fjllKD 1 ,5,<!;ll*i -0- T'*^*iJll^1SfED 1 Oii 

<i>M^c f.tibfe, m-mmmiB^^u'^m 

^^ft tc: j: *i * s ^ 2 b' h f I- ^ 
itlg D 1 1 1 b' •;> \'<J>9mmi< 1 1 1 i t'-c 

I 0 0 9 5 ] H^SS 2 , it. Is A;'^ i ^tl^^fMm 

Di 5, tm^ •• 0 - x-ih?>'^mmmm^t' lo^t 
o>m^&, f'ttbfe, m-mm^D i .5.^2b'7 h 

<^>lB$Rb'-;- h(C*if€>?WlStSD 1 1 ©^fe<^>l br? h 
©?l@^tt¥8 D 1 h i l- X^m(f> 2 flfkilBS 9 C Kititi 

[ 0 0 9 6] M^jiS8 3 , it, mhtit^nmmm^ 
mmie. t^Aiji. ^ti^mmmmim d 9 , i<^>^ 

■S-^i^ismfSD 1 2<^>^*>® ! b'iP hm^ftlBD 1 2 
, i or > tS? - y 7 0 (j:|StH;^j i (./■Cill;'7il'4, 

[0097] ^^S83ji*, i^h:}jt^n^mkm^ 



(13) 
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■^mmmiii 1 2©^*>® i b--;^ h©?f^tiiiRD 1 2 

[ 0 0 9 8] M:9S8 3,i*. ^Ktit^fl^mm^ 

D 1 6 , i A/5 i $ nh^mmMm^ d 9 ., i<^>M 

f *}1-^?iilD 1 2©^^©1 b'-v h®?f^{f$RD 1 2 

, i L/T > - 'J -'••<7 0 cciSsai;'^^ L/Titi;^3r ^, 
[0 09 9] «i?}S8 3,i*, tscA;'?isn.&smti^ 

rilE D 1 6 , <!; i^A/J i S 4ll>*Byil^ttlR D 9 , 

^fi c ©s^fit 8 b' h V >jt<>ocJsr 

^-S?{-a'tt?SD 1 2(^>^*>® 1 br-;. h©?f^tillED 1 2 
< i t: -1' ^' - 'J - 1 7 (j Ccl|jai;'j i l/'C ^. 

[0100] !i^S8 3j!i, sn^^m?!^ 

til$E D 1 6 . i SSA:^J i S n^«girfEslft?g D 9 , i©M 

^^-fi ^-^^^ C (Om^&% 8 b' r >irOl'Cc:M 
■^-&?!-^til?SiD 1 20>^*>®1 b'-;. hC-f'f^ttfgD 1 2 

. i otT'T ^■S' - *)-'•<! 0 i/cia:!'3f 
[0101] ft^^s 3<M. i^\t>t^nimm^ 

JillE D 1 6 s i iJ^A/) 4; $ n^^wm^m^ D 9 s t <^>M 
^tli =§:*is&. C <Dm<^&%. 8 b' I ©Jf -^i^ ^.tOKC^f 
■^^?|gf!J#¥SD 1 2<^>^*>® 1 6^ J' h«>9f^f|$RD 1 2 
. i 1/ r > - 'J - ^ 7 0 (ilxtii;'? i l/C ihtlt ^0 

[0 1 02] 1^^8 37 ii, $s:A;'?i^n*sjm^ 

JSIE D 1 6 , i W-JJ i § n^*H(i*S*4il6 D 9 , tom 
^(g=£3fei&. C©M^it?:8b' ? KDJ^^i-'^xfOl-CiM 

•^•SJl-^'tffSD 1 2©^*S©1 b'-;^ b(09\-^inWD 1 2 
,i<./t:'l'>^"-'J-'-<7 Oti:|jcm;^jiL/Ctb>J'?^, 5 



10 



20 



iog(j^e=iJj)) 



[ 0 10 8] ■r^£t>fe, $j?tli>3m^@[!S8 0 it. MA P 
P <u = 1 ) ttl5lb-.;> ^0" fab^W^P 

{ u = 0 } t<c•tb^DnB^m■m:$■h?>^^<D^s)M^^ 
icm'-}<mmm^^^t> i o (l (u) > ^A/jtn 

6Uc^ 1Sf^^s.'>i<jU o ii!' "0 0 0'" v^^m^p 
{0 =000), o "0 0 1 V<lb 

-SW^P { o =0 0 1 ) . o -'0 1 

0'" X'^i>m^p (0=010). jf^ti^^jH"^!' c 

Sf>5 -'0 I 1 ' VSyi>m^P C O = 0 1 1 } , J5^^V> 50 
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[0 10 3] M^}S8 3 At. ^ht)t^u%^mm^ 

D i 6 ^t^.Xijt^n^^mmminn D 9 ^ i<^M 
^fiS?:*it>, C ©a^fi* 8 b h ®f?^V>:^Oi,n:M 
t^nm^mu 1 2«>^*>©l b' y h©?f^fil|BD 1 2 

, i. t/t: ^' > ^s? - 'J -'"i? 0 ici^ihti i t.'Ctii;^-*'^. 

[ 0 1 0 4 ] C © J; ^ rj? lsai;^J«g^|BiB§8 0 \t. f-i > 
ij^,.<6 0;^6a;'35n&i):A/)©l?^^»'tv.'Ut 

'O" f ^b^is$Eb'-;j ^^<:*^'?'^SH?ga*^#tgD i o«r 
A/5t, cn6©?£p*i^iBfaD9, ^\c>m^^x. 

B C j R r Jl- l» X,^ (CE-^ < M A P fli^-STtT*, => . ?f 1? 

j«j.^Mccij;D*i&6n^?{«iaD 1 1 , d i 

[0 1 0 6 ] mtm^-amthtcmc. ^m.^^-^ 
it. MAPm^m Hc^iL-r, iXK(4) r-^^n^ 

HH^i^^^||{?D 1 0 { L ( u ) } i. { 5 ) -C^S 
n**piiWeD9 (L < o ) > L^?<^ir^o 

[ 0 10 6] 

[^4] 



^' f(M = 0) 



[0107] 
[^&] 



(5) 



o - 1 0 0 ' vSi^mM? ( c = 1 0 0 ) , 
fif#i'>i<,'U o •• 1 0 r T'^b^si^p { o = 1 
0 1), o " 1 1 0'" fib^S^P 

(0 = 110). 'm>^^'-^>^>^ Gi>'>^\ 1 r 
f^^^ji^p ( o = 1 1 1 ) <f>^n^ia<ir>m^^x- 

{ c ) > ^rA:^?!^-?.^ rii^. ±3^(4) .W±^ 
{ 5 ) tcfeW^ajatc:§a5n4^afJ?-f©rSi«^f4:it, 

1 0 <L (u) ) it. "0" vhhf)'-'. cntt. istsb- 



(14) 
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[0109] m^t. i^itl:^m^llKS80i*, MA Pit 

5 <L" <u) ) i. iXJC {?) •C'*$4l^*Jm*lS 
ISD 1 6 (L' { <3 ) > i^risST^, S 



* [Oil 0 ] 
[^6] 
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(6) 



[0111] 
[^7] 



coo)J 



,,,, . tog(i'(*=0")) 



(7) 



[0112] T'tlfcfe, |Sai;'7m^l«iliS8 0 it. MA P 

m^S8 1 1'C^: otr, ttiRf r u*^ " i ' r-A-sw^ 20 

P <u = 1) i. tillRt'.? huA^ ^0" T'^.^^^P 
( U = 0 > t<oth<J>^B^Uvm:$U^^^<D\Si^.^¥^ 
icnr}<mmm^^'0 1 & (L* (u) > ^±!0,tr% 
tti>iC, ^^^i'^.-KJl. o -0 0 0- Vih^m^P 
{0=0 0 0 > , c "0 0 1 f-sb 

^ga^p ( o =001). ^sJti^>^ti■J^ o "o 1 
0" X'!hi>m^p (0=010). ig'^'>>xfoi' c 

5!>s '0 ! 1 " -C-A^«i*P < o = 0 1 1 ) , 

i<^i' o j!>i - 1 0 0 ' r-A-ssi^p < o = 1 0 0 } , 

l^-f t'>-K,'l/ o " 1 0 r f sb-S^^P { c = I 30 

0 1), o *5 - 1 1 0" t?*4g8^p 

< c = 1 1 0 > , RUJ^m^y^^fV o " 1 1 r 
tr-A^sis^p (0=111) <D^ti^-n<DUB^^v 

(L' { o ) ) *iJS-r^o ^lid, is? < 6) 5^0'± ^ im) 
f . . , . Pf« = Jj p[u = i) 



(L' <u> ) i*, ^^%mbi]G<:i likelitxjod rati 

o) i4>i^i^n, cc'Cit, tiiEf ^' ^u«;•/t;Jt*^^T 
[0 1 I 3] -eur, icW^jm^lelESSOi*, mB8 

2i, 8 2j©^nc-titcj;'>r, ix^t<8) f^^n^* 
sjfeffi^tStaC'l & {L' (u) ) isiuM* 
mieOl 0 {L <u) ) iOD^^tt-CA^H^tlED 1 

I (U <u) ) **«!:5^iifc{<:, M^^83,. 83 
J, 83,, 83,, 83., 838. 83,, S3,0>^-tl 

^ntc^rix. y;5^ (9) 'C^$n«.^;^(c. *f^®* 

til$BDl 6 {L' { o ) ) i*H«ilWgD9 <L 
( o ) ) iOC'^^fifA-S^f^fjllgD 1 2 (L 
, ( c ) ) 
[0114] 



(8) 



[0115] 



★ * [^9] 

■ log 5 U(M))j - 1«« ^/i^e = OflO] J 
ing (il^c = OOl)) - fee (i>(« = 001 j] 
ijjS |r(<ir - W!0))-Tos [Kr > OJO)J 
log -Oil)) - Jog = 01.0) 
T«e - JCO)j- log ^ijc = ICO)^ 
log 101)J - iOjt ^F{<:^ 101 }] 

ICS (i^* i 1 lO)) - tos U{f . liojj 

lOj = I n)j - leg [/^<: ■ ! If )] 



(9) 
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[0116] |sHi:^3fg^|eiES6 0 it. C<J>X tT^f 
11. D 1 2^^f«(.-, ?fS|l1St8D 1 1 -^^.'tkWi 

[0118] 2fiiftSlg|9 Oii> #;di/}m^lilBS8 0 CC 

[0 119] c©J;^wfl^^g3i*. ^^^^^fc^igl^c 
to{**a<^ji*}5''t(tiS3 0, 1 ooci-en'enicijiw 

&*sai;'jmW55 0 , 8 O^li^^Cicciji-^'C. m 
D6tA>3-^^i, ilra5/5f.S^il^5 075Si^ttiA)m^ 20 

m^hnt<M^mim9^w^nt^ 1 1 . ru-k^iy. 

m^^S3it, i'>i<,t^o:'?W$g=£^t,^ 

[012 0 ] 5 'C, l^^ft^S 1 ti. '\%^»J^Z lex 0 
Oil. ±3i(./fe<^'^>i;C-^7'7'/X'^>^f-«j-'7'?:tt^ 30 

[0121] j^mmma$i,'X. ^7'?-^x-f>^f- 

[ 0 1 2 2 ] c Cf , il 1 1 oc^K'^ct; ^cc, 
■mm I' it. s^ih^^mtmio' . 3 0" i. 

[0123] e*ii^#^fbS 10" i*, mi 2lCmt 
J:^>K, 4'^«)S»l&f£fDli§|i r , 13' , 1 
5" , 17" i. 3-:?<[>i':? H-i-^XiJ 1 2" , 1 50 
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4" , 16' i^iW'?'^*, 
[0124] MMMjmfniigS 1 r it, 2 b'-;> 

[0125] i.':? r l-i>X if 1 2 ■ it. #f#L/Ci,^^ 1 
b'.;, h<?>r-if?:gmfi*il^}i*lijl@§&l 3' tc^^S&UiiiW 
■s>. -eot:, ^'■3' ^ U1>X if 1 2 ■ it. * o i^iciais 

r - Hri-^-cicmnb . cor- H'&miikmsmm 

liRSl 3' iClf^yciC^ifeT^. 
[0126] t^HM?WP|Hi§& 1 3' it, 2 b:y H^>a 

i . t'V r U X 1 2 ' * fE>^^S^ if i 

^f 1 4- id^Sgr^, 

[0 1 2 7 ] I- i-'^:^x if i 4 ' it. iS5#l''C(,i'l> 1 
b'.;> h if ?:mff3"s*iS*ail^l &" 

^OX, i':? r US>Xir 1 4" it. i'P ^'i'iail^ 

mitmisimmi& 1 3" Ai^iWiifi^n* i t:v 

IE182 1 5' iC^^fifcicm^t^o 
[0128] I^HMjISSIfPptS 1 5' it, 2 t:-? h<J>7^ 
llT-^Z^ V OC'^fetOl f v K^)^*?'?-^? D 1,' 

t. ^'-7 h Ui'X^f 1 4" *'6#.^5h-l>r"-ifi^^ 

* 1 6" OC^SgT^. 

[ 0 1 2 9 ] t'? h l^t^X if 1 6 " it. ^®J#l/C«,i^> 1 

b' ■;> h - if ^grfShfl^jl^Ji^Hligg 1 7 " ccmsg L-fs W 
-et'T, i":? h Ui.>Xir 1 6' it. i' P i^idHii 
$i**C, ^r«iilMitiiai!Sl 5" iPhm&'^n^ 1 fc'f 
I- op 5^-^ ^ ^^fciCj^wt- . CC^)'? - if <S:gffifeB«)lftjaiflii 
lElES 1 7' iCljav^cK^ifef 

[013 0 ] ilHlijff?S»fflfPlei»S 17' it, 2 b' h<^)A 
«r3 f -ir K7>?f^fhf-if D2' 1 b'.;> h<^># 

b 9^"- if D 2 / i L t: miS© > - iJ - -> V 2 0 ' 

[0131] c©J;^we^ii*?J^ib^! 0' it, 2 
b-.;> h<?>7>.;^??-i?D I.' , Dl/ ^c?^t}-^ht. C 

^6C"A;^jf-ifD 1," , Du" ^. -c-nen. 3 b' 

f h (D^itf-- D 2 ' <D ^ fe<^> 2 1^ K <Z>«aJft.?j5^ 

(^??^fbr-if D2/ , D2^^ iU'C, -t-t^^SJ^K' 

i^Di,' , Dir tcML-xmrnsLi^ih^^M^^m^ 

y h m^\tf- tb •Ctm<D > i? - 'J - 

0' it, aJ5^ii*?¥^ffcilH 0 ilaltll{<:. 9[mm^- 
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[0 132] '/>if'-'J-A20" k*. lai Sices'? J: 

2 2' g}^?^-i?ROM2 3- i. liS;?jr-^Jm# 
^'■tiJ2 4' t^mi'. -f I' 2 0 
A/5l'?i3b'.;. h-(?>f^4tjt7^-i?D2." , D2/ , D 

2," fl^iia?: 1 i''>#^i'it/> i:©s-'>i<^i'i!:M(./T:-^ 

T 7 •1' X-i > 5? - 'j iyQ>t b Xmm^ U^o 

y 2 cr it. ■< ly "')-->'< 2 otWM lo 

Vml^i^fJ:^1^'^\tr-^D2,- , D2»" . D 
2/ <SrA/5l/, Cti^Wl^^ibf^'-^^DSi" . D 

2,- , D2,' mf^irh^t:y \-<cm!t^^!t^mi' 

/L. -yv^f-y-r/'T'-if D3,' . t>3z' . D3,' 

^:45£T-l>o '('>^J'-»J-'"<2 0" i*. ^.^l/^tl'l'^^" 
-'J-yr-^fp3/ , z>3^- , D3.,' 5:miB:<?>a 

[0133] S.^ii^^mm3 0 • 1 4 iCm^ 20 

gff!h|j«)ISSIifliiliBS3 1" i. i'V H^i-'^^J? 3 
2' i^Wf^. 

[0134] }|f«S&Sfn0S|3 1 ' 3 b'-;. i-oy-i 
ly^-i) ^-zff^- ^- D 3 ' ^^i-trt^MWsS^fni^^'S: 

3b'-;^ h®#Jtffc^-^^D4' <^>^fe(^>ltr■^^ 

<r>f3=#f fc^ - 5? D 4 , ' <!: 1/ i:fl5f^fl:>|ftt^ii!l-^ f fL' 
i/|5]SS4()" 

[0135] '>V V Ui^^ 3 2 ■ t*. 0S^UXi<^h 1 

I- (Tj ^-^ ^? S:^Ji-:rc(Ci^i# U . C - a? ^PfiliijsjifeiltB 

[0136] C©J; ^^^Si!^jiJ^^^?^^tS3 0' i*. 3 
b--;. h©Y>a?-';-'-y^-:?D3i" , D3/ , D3 
^X/Jtht, 'f>^?-»J-:?T-^fD3/ , D3 
/ *n-en, 31^-;^ K^>??^ffcr-a?D4' 

■?-©ssmis:€':^4iis:ii^'>'b'>?'0Eg4 ()■ cmt)-? 40 
^iitcc. -r:^:^-y-7r-^^D3/ , D3/ , 

^ 3 tr i' h <7>}^-f ftr a? D 4 ■ *>(J> 1 b' hWlr 

mt f--^ D 4 / i i- r f%fi&©:^fis:5i-? ■? b* > 

SS4 0" iC&tjt^o f'^i^fe, a*iii^^l5^ibg|3 
0' i*, gJ*^ii*1?^ffc{g3 0ilsl||{C, rt^Sf^©^?^ 

[0137] g^fii^ia^ 9 b-> i^iiliS4 0 " \t. ^fis: 50 
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P7 b*> y|5ili§4 0 ilSjlMCd, S<^^ii^^?^{bf|3 

■5'.;>tr>yi.,. i'^(W^fbe3SV'^?}<-'l'D5' 
f-S. |^^l^liil■7•;^b•v^nil§|4 0• ti, 

im 1 5 K n^f J: ^ K . ii-^=© -7 -^^ b > i^^?T 
!^iiS:p7';'b->i?'|ejES4 0" i*. ^'tj^t.^cJ^-'tft 

[0138] K.<oJ^')fm^\mJ^ 1 ■ i*, fif^fbss 

[ 0 1 3 9 ] C CtT', C<Dm^{mM 1 " (Cfet* ^s^^ 
i2i*15-^ffcS3 0' <3?H^ llX<£*'ri, lill6<5!?J;^ 

-5" h b 'J xtcfcc i't: > - 0 "■ ' 1 "■ ^iTi1^ 4 
i*. iTjii '0" (TMK.. -0 0 r . -10 0". 'o 
10"", Mir 'kAt}hfcm'^ic^t. -t-n^ti, 
-0 1 r , "0 0 I" . "1 0 1" . "1 1 r" •^g 

[0140] C€' H- 'J ^?*'53b*i-S<l;^tC, a^jA^ 

f^^ibes 0" i*, iN^iSftTjffi "O" ©fstc. 3 tr-j' r 

(^)^':v^?->j-:?r-^'D3." , D3/ , D3/ t 
L/C. 'D3i" D3r D3.,' = ll0'"^'D3i" 
D3z' D3,,' =0 1 0'" *7v.;'J§ti-Si, 
$tt^'C(./S^, Twt}fe. a*^i6=^f?^(fcS3 0' ti, 
\-X%%^hXl>^'yai^^if'7^^(,\ h 

3' tux "1 10' ^-0 10' ^A;'js-iia(,^c:i 
[0141] cc-c t*iisx, A:^f^-^fD r , 

«i^5:l^^l>i. a^^jii^?5^ftSl 0' i*, A/j^-i? 
DU' . Dl/ lOX. "Dl," Dli" = I r X 

j± -D 1,' D 1," =10- 'S:P^:hbtcm^, nmtf 

-^7 02,' , D2z' , D2.,' it/TT, ^tt^il. 
-02, ■ D2/ D2,- = I 1 0' Xi* •'D2/ D2 
/ D2/ =0 1 0' ■SriB^j'I'^CieCJi?^. -ei't:. 
cn6<^>Wb^'-5fD2' it. -f^Jf-'^-z^SO' 
cc c^; D i- > ^^P^fef ' > a? - 'J --7'^ C i 6 , 

3' ior, -'03,' D3/ D3/ =110-1^ 
'03/ D3/ D3.,' =C! l<y ■ffiA/j^in^Ct 

[0 1 4 2] <:<©j;^tc. ^^mmmi' (cfo(,i-ct±, 

^>H'>^?'-U-:3T-^?D3' *i2 AXO hccJS 



10 
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[0143]-:^. .i^^fb^s 1 {*. SJ»iiJ?^j?^f fcs 

- D 3 ^Weti^^^N^ti^ri^'ti < , sat: -"S^J^.' ^ '? 

[0144] *r«scc, i^^itas 1 L'mm^z t^n 

[0 1 45 ] nWi^l^WihU-'Ui^')^. iiiSC.ii, 
/N . -mtfilX:^ ^<^Z ■D:>i^*t> hf. b' y ^ ^ - - h 

/ 'OS-) 



20 



J>(i/ = !>U) 



log 



■AtSi 



» a<!OC>l 
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<i = Ul) 
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[0 14 7] "T^t^fe, cn^<?>^^^ib^s i ifs^as 
[0 1 4 8] jst^a. -mmkt, ±mbfcm^mBicm. 

[0 1 4 9 ] S^-c, ±jiliUy<:*«fe<^>jfJ,«Sl?i*, m^^g 

inn. ^umm^'&QmcDinmbxmufcy'. 

[ 0 1 5 0 ] 



(10) 



[0 15 2] shic^fc. im^tcnm^mxit. 

ii. mii:'7D.;>fc*- ?^<xi?, CD-R 

0M3?,ii:M0 (Hflaaneto Optical) il'-?^ciSSSi„ 5fe3?, 
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it. msmmm&i>^mi&t:^ni>ammt^^im^n, 

[0153] S/c, ±jil.ft:SSS€>ff5«JT:'ii:, l?^ffc^ 

R'^xm'^'^m i *> ^ - 1^- ^ r D ^s.^ $ n^^s 

2 > f - ^? i (, i ^ 2 > t :* - ^gCC I, ^'Cl^^T Bj 

T. c<^>i^i;(:':><,ir, mi ^^^mi^xtm'^^, 

[ 0 1 5 4 ] 31 > fcT:* - arilg 1 5 0 4*, IBIISItCJRf J: 

^{C. ^^^r^fSL/TT^IjiHIf^CPU (Central ProcK 

sinq unit) 1 5 li. ^my^i^'^^i^^-^it^i^nm 
mrtm^t d *^(^r om 1 5 2 i . - y r i 

l/^CW^f AM (RanqbsiAcrass Marory) 1 5 3 

H D D (Hard Disk Ori I 5 4 i . CillfE»<^)C 
PU 1 5 1. ROM! 5£. RAMI 535!:iy'HDD 1 
5 4=l:^ii^'^^''<Al 5&i, CPU151, ROM! 20 
52. RAMI SS-aiy^'HOD ! 5 4im3i"?*«*i5 
15 7, a;*JS11 158, iiflSK 1 5 9S;E>' K 7"/ 7'1 6 
0 i (Dfelfr- m/-.&l3m ^ ?i*?>©Affi;'7 ^ > - 
■7 A -X 1 5 6 #!ilS$g«:*^'t.2>M:7ia' 1 5 7 
i. ;2,-i7'cc.t;aiiif^^(^f^l'^l>A:^5^l 5 8i, ?f 
i5i©5iff ^t? 5 ?<:isJ><^>iifi^ 1 5 9 i, mMBUt $ 

[0 155] CPU 15 U*, ."txi 55*/rb-CRO 
Ml 52. RAMI 5 3S;i:J«HDD 1 54ijjl^l.i:to 30 
». CtlfE><^ROMl 5 2. RAMI 53SCXHDD 1 

5 4 =£»-3'^. 5 fi, C P U ! 5 1 i*, .'<X 1 & 5 ^ 
> * -V * -X 1 5 6 iC^iit L/Cfc^y , 

leO^^T^o SfiiC. CPUl5Ut ROMl 
62. HDDl &4Xi*K^'^^! 6!)tC^#3nfcia 

[0156] R OM 1 5 2 4*, A?:^!^^ 40 

^^nmi'-Ci,^i>. COROMl 5 2idS$R^tl-Ci,^-£. 
JiliRt*, CPU 1 5 H^>SiJWTK^*ffi$4l*« 

[ 0 1 5 7 ] R AM 1 5 3t*, C PU 1 5 l A^gS^P 

-Bfsw^-^x'jriUfWeb. CP 

[0 158] HDD154i*, CPU 15 lOsHimr 

[0 159] ''-^7. ! 554*. CPU 1 5 1 <^>*8iM®T 
tc. R0M1&2, RAMI 5 3,!£i:i«HDD 1 5 43!>^6 50 
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l^*til^4l?<:Sli-f'-^"^^e3£'^^iitCC. RAM 
1 5 3,WH D D 1 5 ^lamt i>^^r'-'fm^B^ 

[0 1 60] Adi;'?'f>iJ--7:t-;^ 1 56it. CPU 

1 5 1 <r>$lj5ai©TCC*^i^g|l 1 5 7 CCSStillSi&ft^i^'?'^ 
SlivOC'-f -A ^-ifiCct^OAj^siii 58 

■&?>U-CS^i'f5nft:F^©?:^^-5'$lj^ai(l^«:CPU 1 5 ! 

(i:*}U't:e3^'r^fc«>©'r>^^-7*-;^i, cpui 

5 1 (onmortmimi 5 9*/rL.-c?f^i«:fafr 

WU. CPUI 5 1, ROMl 5 2. R AM 1 5 3,5^i!>' 
H D D I 5 4 ■li:'hu>f'- $! ^miTim 15 7, A:?3Sll 1 5 

8. iM^i 5 9iaiy^K-?-^'7'i 6 0ic>*(./t:ait>i/fc 

*i . ^^^gS ! 5 7 , aM^ 15 8. iift^ 1 5 9 J^,^' K 
7 ri 6 0 *.6©r- if tC P U 1 5 1 , R OM 1 5 
2. RAM 1 5 3S:il>'HDD 1 5 4K*tUrA/5't*^c 
[ 0 1 e I ] 1 5 7 4*, m^i^LC D { Liquid C 

rY5T:al Display) . C P U 1 5 1 C!>$ljilHI®T 

tc. l?il;l!i:H D D 1 5 4{CiaSli§n~C(,^ft:r-ifls<^)@. 

[0162] X:^^ 1 5 84*, m^it:^--^ici:^^-' 

lf^*C P U 1 5 1 tciMb-cS:^?-? ^. 
[0163] mm^ 1 5 94*, C PU 1 5 1 ©B«]i*P<Z)T 
Oil . m 9^0^*? 08S^I»M0^^4c: J: 9 i 

[0 16 4] K^-YVl6 0ii:, m4*-7d f-r ^ 
CD-ROMXitMOit'^fcliiSSt, jfeS:4*ifeM 
a^' i ^ i?^®iaJia?l<* 1 7 0 'kmtXy. c P u 1 5 1 
(^l«JiJii(7>Ttf^, ^#$n^ciasi«si^i 7 oecM-r-ssw 

[0 16 5] C«J;^W^>e:;^-5f^gl 5 04*, C 
PU 1 5 1 ccct; ^t:, IMUc^mt^^ 1 Ci:4a(:>^>f¥ 

[0166] ST, 3>f:r.-^^gg 1 5 04C4<j{i€>?* 

mt9mi>c-^i<^z5m^^, =2>b*:..-^fisgi 50 

m^€-m%'^i'i ^ i . A/3g|i 1 5 8 ic J; -7 r , liffrt S 

&^s-r*iiwf^^c p u 1 5 1 tcsffU'c^jSf ^, 

(C)t«t;tr, ^J^f:;.'-^?^^! 5 04*. CPUI 5 ICC 

^1 5 9«r/rL.-C?f^'^ita;^'?'^>iii>ti:, Lfif^Scc^S 
O'C. **^1 5 7CCSASSS*^«:.S^SlS'^, 
[0 16 7] CCf. #^itVpy^Aii, JN^4*aaSli 

(if* 1 7 0 UL^: Dli#.s*^*fe<r>r'&^T:, C PU i 5 



(15) 

;^ ^ - ^? D 1 ic MlS"? ® f^b -So 
[0166] Af^ff-J^Cti. :3 > b':x - ajdsg 1 5 0 it, 
C P U 1 5 1 {«: *J |?^ib':^ia i^^- A^S^T^^ C 
PU 1 5 1 (^>BilfiD©Toc. .'N- h f < 

?|l^?:?Tt,\ ±gt-l/fe|?^ftr'' D 2 CCMlST 41?^ 

[oiesi^or. 2>fr.-^ragi 5 04*. CP 
- -Jf D 3 KMlS-r -S > * - iJ -y r ^^.^5 

[ 0 1 7 0 ] ^(,*t:, 2>f::.--Jf^gl 5 Ot*. CP 

U 1 5 ! 0>mi^li<0riC , £s£l. > 5? 'J - -^'t^-- ^? 20 

[OlTn^b-C, 2>t-::i.-^>S^l 5 04*. CP 
8PSK?5:gi:^rS<Z>e)5^i">i<;L.tC-?.;^fc' >i/b. ±ii 

[0 172] :3>b*:x-^r^gl 5 04*, CPU 1 5 1 
<7>si\M(r>ri'i:. 4.>^j^L/?<:^?■^^k^53ll^'>*^J^&lfgJ'^- 30 

i fcb /}'^ ^ i i 4c: , imicm 0 X . ^^^^ 1 5 7 cc«a 
.'I'k* . la^ii^f* 1 7 0 ^ic ismt i> c i i> r- * ^ , 

[0 17 3] C«'J:^tC. :5>b"^-^J^gl SOit, 

[0174] 'Z>^'l,C, 2> t-::.-^?^g 1 5 OlCm^ 

mm^mc-^i^^xmrn-t =2 > b* ^ - ^s? 1 & 0 40 

««>m4?T5i, 7^;^s|Ji 5 84ciJ;-?t:, mfl^vm^ 

^tmmt^^^c?\) 1 5 1 t.cnhxmi'^^, cnoc 
]S;i;-c, 2>f:j.'-i?^g 1 5 Oit. CPUisncj: 

r>X. {g^Voi^^/^^RAMl 5 3ii:i3-KfC.*?T 

fill D 6 CCMStt S *><7>'C'*> *T w F ^ X i? ??^CiBJIi 

1 5 7 {<: s«iffli(ta^ ^^^^-r * , 
[0 175] ji^::/oi^^,i»4>. ^il:fvii/^ 50 
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A t mtmi'C , ^ itmmit I 7 0 J; 0 4^6 i> 
CD'CA-^tr, CPU 1 5 lOQ^Ij^aiCTiC, ccoiais^i*: 
17 Oifiio&i^^i^&^UXi>J^<. VN-Kr <;^>7 4c 

isfi3«ifesn3fc^>«:>304^*ia§nr^<^:t,'. sift:, ts.^ 
ya^yMt. ROM 1 5 2tci-r'i&f&{rt$nt:(,i'Ct j: 

[0176] RfMijccit. :3 > b':» - 1 5 0 ti, 
CPUl 5 lKJ;*Jm^:/ny7A?:f^^Tf 4i. CP 

U 1 5 1 €>$W<0-fiC, Kr :^ i^iy^h^i^tiihtc 

ic^bxmmBC J Rrfidii) xAics-^ < m a p m 

[0 1 77] ^C»tr, 2>f:x-^?^gi 5 04*. CP 

u 1 zimm<oric, ^^htc^m^mcr-^i^^^ 

[0 1 76] 2>f:;.-^?^gl 5 04*. CP 

U 1 bl<D^m<orK., 4fi£l,?4Kg1Iie^t#tRie*JOT 

m4*BC J R 7,'l^>) XA4c:*^< MA FU^m^ 

mm^t'l 1. Dl 24i:*J!t.t--6?fgll|i¥8^:^B£U, ± 
D 1 2 tC^fSf^^^fEPtfRtC > V 

[0 1 79] -ei't:, 2>b-:*'-4?^gl 5 04*. CP 
U 1 5 1 a>*tjjSll®Tcc:, C®J:^^tf.S#IJii'P*piJ*i*# 

[0 16 0] ^I'k'.x'-amBl 5 04*, CPU 1 5 1 

[0161] C0C'J;^4c:. 2>fc*:*-af^Si 5 Oi*, 

[0 162] u±<7>j;^ec. -4s:ife^4*. <-<Dm^%m^ 

[0163] 
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m-- ^^^^ n^cir - ^? ic 4* r , 1 if A X n ■» h f 

[0184] U/c3!>i-:>r. ::|s:|6^tC;0*-&^?-'i-(t:«S 

cdj; ^r, il[•14^ife<^>$i^E?'Jiil^!^1^^^k^lilO^:^f iAif- 
- 5? 0 r . 1 5? ^ .i, P r t?i3;«|^ii I, fjj), if^-'t f t 

[0186] btcifi-^X. *|fe^tC*-.S-^-S#^fb:^i* 

;t6«^?c5^-afi£^*l/t:. ^2<^>l?^fbX!itC-C. 

A a r -Ci^^fiit (."^£ ^T^-'t f fc?: tt ^ C i K 

3!>sga^ $^?<:iais^i*tt. \t} ^ nfc 'na^x, xm 

(^>?t^ftxiii. ©i^^ffcx liter l^^lts^i 40 

^ 1 <f>^{cLW>tx \^-<.>^7.uv\ xm^%t: 

ntc f"^ '? <F>W^h h L-mii-C'^J^ h x-^^^k 

tc*t l- T , 1 ^ A X d h -C'itl^^SS L. W I ^f5^<b^?T 
^j^S^f^^^ibXfSi. C®^2<^l?^ffcXfg{«^-CfifJt 

[0188] x^tcifi^x. $^fe^ci:;o••.iO•■.■g>^^^^b:/p 
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S^^x^^{<:rM^^^f5>^^^:^-^^(tMU'C, » 
2 ®e^ffcxfi<ct:> 1 a? -Y AX d h fjtii^JS i-fei^ 

[0 18 9] 3 6CCSft:. 

Wit. C<^>^lW^ft?lfgtcj;*i?7^fbsn/ct^-^ I 

^nf)' huhf^-^ ^m^th^ fc' h <^»i^j* * <./ 

fSfftJ^ § ^ - ccM b ■ci?^ffc=^ if ^ M 2 ©f^^ffc 
?:M^<^>is;i!5l;^5!5fl?Gisi.'' vKJUic -7 f fcr> J^-rs^ 

<K>mx-hi>i^i'-^iimo>9\-tm^^m^^x^^tjw^'^ 

[0 19 0] U^csiWr. 2|s:^^Ci:;0.-.;0.-.^m^^gi±, 
[0 1 9 1 ] S:^c, -^mM^i^^-'ii-^^iMmsiiiit. 

}Lhtifcr'-^^^mux^^\tm^'}m oumtJM 
t . cc?^2 ©j^^ibXfSic J; mit-^ntc f- * 

^{txwx.x 1 3f-r Axp n:'^*^fb$n?4i?^-5ffl> 

[0 192] L.A:*i-pr. 2ts:|&^^cc:**i>}g^:^jsti, 

ftx^i^c:r^^^^t$nr 1 ^^-^ axp '7\x^tiZnK 
r- ^<r>%^x^ h > ^s>\>%m\^\m^n t ^ c i 

[ 0 1 9 3 ] ^ -^^mtiPiPh'm-y^ >/^J^if> 

%*£.\^^'m 1 ®f?j^(fcxfii, c:©^^ 1 ©^^^^bx^a^c 
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fgic ct: ^mt^ntc - «:e)f *©^5i*35® v 

>jfOl'CC^ f> b-> ^Xfli ^Ig^ 

^ 3 f - a? » pirE'tt '^^^^7 p i^^- Aso^isis 5 nfc 

gaigs!S!0:r'*-?-C, m^:^^^?'?,^*^*. MKDJf-^ffcX 
[0 194] \yfci>'"7X. 2ts:|S^CC;0.-5.-.^m^:?'ci^7 

[|lii<^fitf«'tcl^^] 

[113] nmtm^i>i^^mu^€'j^mi'^^y^&^ 

[04] S > - 'J - f 

[ H 5 ] lil 4 > - »-) - <c;'w.id?^5S?^T4 ■^^ 
[116 ] fif^ib^SAiii*.srt#^«)i?-^fk4tf 

j; -S 8 P s K^l^*'5j;ocg^< ft ^t,^|3g^?ft?flT*@ 

[ n 8 ] i5] f - am^m-^ 7. -7 ,4. tc^-st* ^m'^^mou 
[|i9] m^iS®A^^i;^.&^!^?^^^<^>lKitlAm^^tf^i)^* 
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40 

[nil] E|£iC^S-^f5^it^Si4*^&^«!i©f^ffc 

[0 1 3 ] n 1 1 ocm^i?^ffcmo-m4'f> if-y 

t > i/iaggK cf:^ 8 P S K!l;p-^^«cS':}< ^^m. 

[0 1 6 ] m 1 At>cmt^?^Ti^ummQ> v u yx^r 

[017] lfll^-'?SSmi'^'rA{i:i<sWl>fiefe^iit 

i. 01 l^c^st-^?^Jt^Mili8K^^m^^gi^ 

-l>0'C^)^, 

[018] 3> f:*-iSf^g<l?1fi.^?:^^r^'?'ci ? i? 
[019] afI*'7'JH3[>tS!i£4:g!4^'r-&'7'd ?0-C*> 
[02 0 ] W^<0^^\kMm<O%Wi,^W^^^'^''^-J i> 
[02 1] 'm.<m^'^M.<0%!$,^^^^'ir h-z^n -^m 

1 i^^\kjm.. 3 iS^^g. 10, 3 0 
ji*?3f^(fcS. 2 0, 7 0 '^>^f-«J-.><. 4 0 

^m-ui^ f> j^nRs. 5 0, &0 &ai:?)m^ 

ElES. 6 0 T^'-^^^J- iJ-.'V, 90 2fiiitii 

gg. 150 :5>fc*:»-afS^g, 15 1 CPU, 

1 7 0 lailsSi*: 
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